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relevant	 water-related	 climate	 predictions.	 From	 a	 legal	 perspective,	
however,	 the	 subject	 of	 water	 law	 and	 climate	 disasters	 is	made	more	
complex	by	the	fact	that	water	law	systems	themselves	vary	considerably.	
As	such,	two	issues	regarding	the	role	of	water	law	in	climate	disasters	are	










	 “Water	 law,”	as	used	 in	 this	chapter,	 refers	 to	 the	 law	that	governs	public	and	
















In	 many	 regions,	 changing	 precipitation	 or	 melting	 snow	 and	 ice	 are	
altering	 hydrological	 systems,	 affecting	 water	 resources	 in	 terms	 of	
quantity	 and	 quality	 (medium	 confidence).	 Glaciers	 continue	 to	 shrink	




extremes,	 such	 as	 heat	waves,	 droughts,	 floods,	 [and]	 cyclones	 .	 .	 .,	 reveal	 significant	
vulnerability	and	exposure	of	.	.	.	many	human	systems	to	current	climate	variability	.	.	.	
.”2	These	vulnerabilities	 include	disruption	of	water	supply.3	Finally,	 the	 IPCC	reported	
with	 high	 confidence	 that	 “[d]irect	 and	 insured	 losses	 from	weather-related	 disasters	
have	 increased	 substantially	 in	 recent	 decades,	 both	 globally	 and	 regionally.”4	Water-
related	 climate	 disasters,	 in	 other	 words,	 are	 becoming	 increasingly	 costly	 but	
increasingly	common	risks,	demanding	an	effective	legal	response.	
	
	 Indeed,	 some	 of	 the	 most	 consistently	 predicted	 impacts	 of	 climate	 change	
directly	 affect	 fresh	water	 supply.	 Climate	 scientists	 project	 that	 some	 regions	 of	 the	









5	 Id.	 at	 2,	 4	 (“Northern	 Hemisphere	 spring	 snow	 cover	 has	 continued	 to	 decrease	 in	 extent	 (high	
confidence).”);	 11	 (“In	 many	 mid-latitude	 and	 subtropical	 dry	 regions,	 mean	 precipitation	 will	 likely	
decrease	.	.	.	.”);	12	fig.	SPM.7(b);	13	(“Climate	change	is	projected	to	reduce	renewable	surface	water	and	
groundwater	 resources	 in	most	 dry	 subtropical	 regions	 (robust	 evidence,	 high	 agreement),	 intensifying	
competition	 for	 water	 among	 sectors	 (limited	 evidence,	 medium	 agreement).”)	 (2014),	 available	 at	
https://www.ipcc.ch/pdf/assessment-report/ar5/syr/SYR_AR5_FINAL_full_wcover.pdf.		




















Panel	 on	 Climate	 Change’s	 most	 recent	 (2014)	 Fifth	 Assessment	 Report.9	 It	 then	
acknowledges	 that	 how	water	 law	mediates	 communities’	 responses	 to	water-related	
climate	disasters	 depends	 in	 large	part	 on	exactly	what	 kind	of	water	 law	 system	 the	
community	has	 in	place.	Water	 law	systems	vary	 tremendously	around	 the	world	and	
																																																						

















9	 The	 IPCC’s	 Fifth	 Assessment	 Report	 consists	 of	 four	 documents:	 INTERGOVERNMENTAL	 PANEL	 ON	 CLIMATE	
CHANGE,	 CLIMATE	 CHANGE	 2013:	 THE	 PHYSICAL	 SCIENCE	 BASIS	 (2013),	 available	 through	
https://www.ipcc.ch/report/ar5/wg1/	 [hereinafter	2013	IPCC	PHYSICAL	SCIENCE	REPORT];	 INTERGOVERNMENTAL	
PANEL	 ON	 CLIMATE	 CHANGE,	 CLIMATE	 CHANGE	 2014:	 IMPACTS,	 ADAPTATION,	 AND	 VULNERABILITY	 (2014),	 available	
through	 https://www.ipcc.ch/report/ar5/wg2/	 [hereinafter	 2014	 IPCC	 ADAPTATION	 REPORT];	
INTERGOVERNMENTAL	 PANEL	 ON	 CLIMATE	 CHANGE,	 CLIMATE	 CHANGE	 2014:	MITIGATION	 OF	 CLIMATE	 CHANGE	 (2014),	





















lack	 the	 economic	 capacity	 to	 engage	 in	 source	 diversification	 or	 even	 protection.	









	 Drought	 is	 likely	 to	 become	 both	 an	 increasingly	 frequent	 and	 an	 increasingly	




and/or	 people.	 It	 is	 a	 normal,	 recurrent	 feature	 of	 climate	 that	 occurs	 in	 virtually	 all	
climate	zones,	from	very	wet	to	very	dry.”12	Importantly	in	a	water	law	context,	“[h]uman	
																																																						














category,	 “[h]ydrological	 drought	 usually	 occurs	 following	 periods	 of	 extended	
precipitation	 shortfalls	 that	 impact	water	 supply	 (i.e.,	 stream	 flow,	 reservoir	 and	 lake	
levels,	ground	water),	potentially	resulting	in	significant	societal	impacts.”16		
	







costly	 was	 the	 1988-89	 drought	 in	 the	 central	 and	 eastern	 U.S.,	 which	
resulted	 in	 severe	 losses	 to	 agriculture	 and	 related	 industries,	 with	 an	
estimated	loss	of	$15	billion	just	 in	agricultural	output.	According	to	the	
National	Climatic	Data	Center	 (NCDC)	 the	overall	 cost	of	 the	event	was	
$39-40	 billion	 (http://	 www.ncdc.noaa.gov/oa/reports/billionz.html).	 In	
1995,	 the	 Federal	 Emergency	 Management	 Agency	 (FEMA)	 estimated	
annual	 losses	 from	drought	 to	be	$6-8	billion,	which	 is	higher	 than	any	
other	natural	weather-related	disaster,	including	hurricane	and	flood.17	
	









18	 Mark	 Koba,	 “The	 High	 Cost	 of	 Droughts	 Around	 the	 World,”	 The	 Fiscal	 Times,	
http://www.thefiscaltimes.com/Articles/2014/09/05/High-Cost-Droughts-Around-World	 (Sept.	 5,	 2014)	
(republished	from	CNBC).	

















Moreover,	 “[s]urface	 temperature	 is	 projected	 to	 rise	 over	 the	 21st	 century	 under	 all	
assessed	emission	scenarios.	It	is	very	likely	that	heat	waves	will	occur	more	often	and	
last	longer,”21	and	“[i]t	is	virtually	certain	that	there	will	be	more	frequent	hot	and	fewer	





decrease.23	 However,	 it	 is	 currently	 very	 difficult	 to	 attribute	 drought	 events	 to	
anthropogenic	climate	change	or	to	assess	global	drought	trends	because	of	a	pervasive	









drought.	 In	the	aftermath	of	 its	prolonged	droughts,	 for	example,	California	enacted	a	


















drought	 is	how	 the	 relevant	water	 law	system	will	 allocate	available	water	during	dry	
periods.	
	
Australia’s	 and	 the	 U.S.	 western	 states’	 modifications	 of	 English	 common	 law	
provide	 good	 examples	 of	 how	 governments	 adapt	 water	 law	 to	 actual	 hydrological	
conditions.	 England	 traditionally	 has	 had	 sufficient	 rainfall	 and	 surface	 waters	 to	
accommodate	most	human	needs,	and	English	common	law	accorded	legal	rights	to	use	
surface	water	to	landowners	whose	properties	border	a	waterway,	a	system	known	as	















26	 Paul	 Rogers,	 “California	 drought:	Water	 guzzlers	 to	 face	 new	 penalties,	 possible	 public	 disclosure	 of	
names,”	 The	 Mercury	 News,	 http://www.mercurynews.com/2016/08/30/california-drought-water-
guzzlers-to-face-new-penalties-possible-public-disclosure-of-names/	(Aug	30,	2016).	See	also	Justice	Greg	












For	 example,	 in	 2015,	 after	 years	 of	 drought,	 the	 California	Water	 Resources	 Control	
Board,	which	 issues	 and	manages	 prior	 appropriation	 rights	 in	 California,	 curtailed	 all	
water	rights	to	the	Merced	River	that	had	priority	dates	later	than	1858.33		
	
Nevertheless,	 prior	 appropriation’s	 historic	 priority	 system	 can	 interfere	 with	













precipitation,38	 also	 requiring	 a	 rejection	 of	 common-law	 riparianism.	 Nevertheless,	
states	there	took	a	different	approach	to	water	law	than	in	the	western	United	States,	
adapting	English	common-law	riparianism	rather	than	replacing	it.	Beginning	early	in	the	







Commencing	 During	 or	 After	 1858,	 at	 1	 (June	 26,	 2015),	 available	 at	
http://www.swrcb.ca.gov/waterrights/water_issues/programs/drought/docs/merced_2015curtltr.pdf.		



















Because	 water	 law	 in	 Australian	 states	 retains	 ties	 to	 riparianism,	 it	 remains	
grounded	 in	 principles	 of	 sharing	 water	 resources	 rather	 than	 prioritizing	 use.42	 As	 a	
result,	Australian	water	users	tend	to	“share	the	shortage”	during	drought,	each	reducing	
its	water	use	to	accommodate	the	available	supply,	and	licensed	water	suppliers	often	
have	 use	 reduction	 targets	 built	 into	 their	 licenses.	 For	 example,	 during	 Australia’s	
“Millennium	Drought”	of	1997-2012,43	Sydney	Water	was	in	some	ways	already	prepared:	
	
Sydney	 Water’s	 regulated	 operating	 license	 required	 it	 to	 achieve	
aggressive	 water	 efficiency	 targets,	 and	 these	 targets	 subsequently	
became	a	significant	component	of	the	Metropolitan	Water	Plan	in	2004,	
2006	 and	 2010.	 This	 is	 an	 example	 that	 shows	 how	 regulatory	
arrangements	 can	 strongly	 encourage	 investment	 in	 demand-side	













































in	 times	of	shortage,	 Islamic	water	 law	prioritizes	use	by	categories:	“Top	priority	was	
given	 to	water	 for	 drinking	 purposes,	 then	 for	 domestic	 purposes,	 including	watering	
one's	animals,	and	then	for	other	uses.	Upper	riparians	and	upstream	users	had	priority	
over	 lower	riparians	and	downstream	users.”54	This	hierarchy	remained	essentially	the	
same	under	 the	Mejelle	 Code.55	 Thus,	 countries	 still	 basing	 their	water	 law	 in	 Islamic	








































Desalination	 is	 another	 expensive	 (financially	 and	 in	 terms	of	 energy	 intensity)	
source	of	water	supply	that	can	nevertheless	increase	communities’	resilience	to	drought	
disasters.	For	example,	the	energy-rich	but	water-poor	nations	of	the	Middle	East	have	
invested	 significantly	 in	 desalination	 and	 have	 installed	 over	 half	 the	 world’s	 current	
desalination	capacity.60	Similarly,	during	the	Millennium	Drought,	many	Australian	cities	
invested	 in	 desalination	 plants.61	 However,	 desalination	 can	 be	 a	 costly	 choice	 if	
implemented	under	political	pressure,	as	 reportedly	was	 the	case	 in	Victoria	and	New	











61	 Norimitsu	 Onishi,	 “Arid	 Australia	 Sips	 Seawater,	 but	 at	 a	 Cost,”	 The	 New	 York	 Times,	
http://www.nytimes.com/2010/07/11/world/asia/11water.html	(July	10,	2010).		
62	Learning	from	Australia,	supra	note	45,	at	6	(noting	that	politics	during	a	severe	drought	“can	result	in	





Melbourne	 with	 the	 decision	 of	 whether	 to	 restart	 these	 expensive	 water	 supply	





























65	 Geoscience	 Australia,	 What	 is	 a	 Flood?,	 http://www.ga.gov.au/scientific-
topics/hazards/flood/basics/what	(as	viewed	Jan.	22,	2017).	
66	 Statistica,	 The	 ten	 natural	 disasters	 with	 the	most	 economic	 damage	 in	 2015	 (in	 billion	 U.S.	 dollars,	








most	 other	 kinds	 of	 natural	 disasters	 except	 earthquakes).69	 Floods	 are	 also	 far	more	
common,	 worldwide,	 than	 droughts,70	 and	 climate	 change	 will	 likely	 exacerbate	 that	
trend.	 As	 the	 IPCC	 concluded	 in	 2014,	 “There	 are	 likely	more	 land	 regions	where	 the	
number	 of	 heavy	 precipitation	 events	 has	 increased	 than	 where	 it	 has	 decreased.”71	
Moreover,	over	the	course	of	the	rest	of	the	21st	century,	it	is	very	likely	that	“extreme	
precipitation	 events	 will	 become	 more	 intense	 and	 frequent	 in	 many	 regions,”72	
particularly	in	areas	where	precipitation	is	projected	to	increase	overall—high	latitudes,	
the	equatorial	Pacific,	and	mid-latitude	and	subtropical	wet	regions.73	Globally,	under	all	









In	 many	 parts	 of	 the	 world—especially	 those	 parts	 subject	 to	 seasonal	
monsoons—floods	are	an	annual	threat.	The	most	common	impact	of	flooding	on	water	




























flood	 events	 in	 the	 first	 place,	 especially	 by	 allowing	 the	 construction	 of	 water	
infrastructure	(dams,	reservoirs,	and	levees)	that	can	capture	and	hold	back	flood	waters	
until	emergency	conditions	subside.	However,	water	law	operates	differently	at	different	
scales	 of	 flood	 response.	 At	 the	 level	 of	 the	 individual,	 for	 example,	water	 law	 often	
governs	what	a	landowner	can	and	cannot	do	to	respond	to	flood	waters.	Common-law	



















how	 they	use	 their	water	 law	 for	 flood	 control.	 In	 India,	 for	 example,	 flood	 control	 is	
generally	not	a	specific	subject	of	 the	 law,	and	 legal	authorities	over	 flood	control	are	
																																																						
76	 World	 Health	 Organization,	 Too	 much	 water:	 The	 health	 effects	 of	 floods,	












also	 authorized	 numerous	 flood	 control	 projects	 through	 successive	Water	 Resources	
Development	Acts.81	
	
Once	 Congress	 requires	 (and	 usually	 finances)	 a	 flood	 control	 project,	 it	 also	
usually	 delegates	 management	 to	 a	 federal	 agency.	 Agency	 flood	 management	 can	
become	 quite	 complex,	 especially	 in	 larger	 hydrological	 systems.	 For	 example,	 the	
Missouri	River	mainstem	system	spans	1,770	miles	and	includes	six	dams	and	reservoirs	
that	the	U.S.	Army	Corps	of	Engineers	manages,	pursuant	to	federal	statutes,	for	eight	






flooded	 severely,	 leading	 to	 public	 outcry	 against	 the	 Army	 Corps	 and	 its	 new	
Management	Manual,84	but	the	next	year,	severe	drought	returned	to	the	region,	taxing	
the	Army	Corps’	management	capabilities	in	the	opposite	direction.85	Climate	change	is	
likely	 to	 make	 these	 whipsawing	 extremes	 of	 flood	 and	 drought	 more	 common,86	





























land	 available	 for	 rice	 cultivation	 by	 adopting	 the	 Dutch	 approach	 of	
building	 permanent	 embankments,	 or	 “polders,”	 around	 a	 number	 of	
these	 islands.	 In	 the	 1960’s	 and	 70’s,	 5,000	 kilometers	 of	 earthen	




a	number	of	problems,	 the	 system	 largely	 succeeded	 in	 increasing	 food	









	 Like	New	Orleans,	 Louisiana,90	 therefore,	 Bangladesh	 is	 the	 victim	of	 legal	 and	











87	 Plan	 International,	 Life	 Underwater:	 When	 Monsoon	 Strikes	 in	 Bangladesh,	
http://plancanada.ca/monsoon-season-in-bangladesh	(as	viewed	Jan.	27,	2017).	










as	 hurricanes	 and	 typhoons.	 Coastal	 storms	 are	 costly	 climate	 disasters,	 both	
economically	 and	 in	 terms	of	 human	 lives.	 In	 2016,	Hurricane	Matthew	 caused	 about	
US$6	billion	in	damage	in	the	United	States,91	while	a	month	later	Tropical	Storm	Otto	
killed	six	people	in	Nicaragua	and	nine	in	Costa	Rica,	which	had	not	experienced	such	a	
storm	 since	 at	 least	 1851.92	 The	 Philippines	 is	 generally	 considered	 the	 most	 storm-
exposed	country	on	the	planet,	and	“[t]he	most	expensive	storm	to	have	made	landfall	in	
the	Philippines,	December	2012’s	Typhoon	Bopha,	killed	more	than	1,900	people	and	cost	
the	 country	 some	$1	billion.”93	Nevertheless,	while	 “it	 is	 virtually	 certain	 that	 intense	
tropical	 cyclone	 activity	 has	 increased	 in	 the	 North	 Atlantic	 since	 1970,”	 scientists	










[1.5	 to	1.9]	mm/yr	between	1901	and	2010	and	3.2	 [2.8	 to	3.6]	mm/yr	




























	 Coastal	 inundation	 is	 often	 a	 similar	 type	 of	 climate	 disaster	 to	 flooding,	with	














practice	 and	 domestic	 water	 law	 define	 the	 boundaries	 of	 littoral	 property	 (property	










MORITA,	 THE	WORLD	 BANK,	MARITIME	 RIGHTS	 OF	 COASTAL	 STATES	 AND	 CLIMATE	 CHANGE:	 SHOULD	 STATES	 ADAPT	 TO	
SUBMERGED	 BOUNDARIES?,	 at	 17-19	 (2009),	 available	 at	
http://siteresources.worldbank.org/INTLAWJUSTICE/Resources/L&D_number5.pdf.	 The	 United	 States	
adopted	this	principle	in	the	Submerged	Lands	Act.	43	U.S.C.	§	1301(b).	
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mobility—accretion,101	 reliction,102	 erosion,103	 avulsion104—can	 become	 complex	 in	
application,105	the	more	important	point	here	is	that	the	law	recognizes	that	the	coast	
changes	 and	 can	 redefine	 the	 boundaries	 of	 coastal	 properties	 in	 the	 face	 of	 coastal	
inundation.	
	
	 Second,	 with	 respect	 to	 coastal	 water	 supplies,	 water	 law	 controls	 coastal	
groundwater	use.	“Groundwater	is	generally	the	most	important	freshwater	resource	in	
many	 coastal	 regions	 which	 are	 threatened	 by	 seawater	 intrusion	 .	 .	 .	 .”106	 Coastal	
inundation	puts	coastal	freshwater	aquifers	at	risk	in	ways	that	freshwater	flooding	does	
not,	 as	 a	 result	 of	 saltwater	 intrusion	 and	 seawater	 inundation.107	 “Sea	 intrusion,	








use	their	water	 law	governing	groundwater	to	account	for	saltwater	 intrusion,	 limiting	
pumping	 to	 levels	 that	avoids	 such	 intrusion:	 “Human	water	use	 is	a	key	driver	 in	 the	



































mild	 levels	 of	 salinity	 to	 complete	 saltwater	 intrusion.116	 This	 risk	 suggests	 that	
precautionary	measures	in	coastal	groundwater	law	and	management	are	warranted.	For	




















113	 Sung-Ho	 Song	 &	 Gil	 Zemansky,	 Vulnerability	 of	 groundwater	 systems	 with	 sea-level	 rise	 in	 coastal	
aquifers,	South	Korea,	65	ENVTL.	EARTH	SCIENCES	1865-76	(Mar.	2012).	





117	 Water	 Replacement	 District	 of	 Southern	 California,	 Groundwater	 Recharge	 with	 Recycled	 Water,	
http://www.wrd.org/water_quality/recycled-water-groundwater-recharge.php	(as	viewed	Jan.	27,	2017).	
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change	is	likely	only	to	increase	the	starkness	of	these	trade-offs,	and	we	will	see	whether	
the	world’s	water	law	systems	can	adequately	adapt	to	a	more	disaster-prone	world.	
